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TITLE 

nEVI CE AND A NOTEBOOK PC COMPRISING THE SAKE 
A CONTROL DEVICE ANU ft 

Background of the Invention 

Field of the invention ^ device , 

Ihe present invention relat^^ ^ ^ 

Description of the Prior Art Wy equipped with 

Laptop or notebook PC = control device has 

me chanical contro! devices. ^ V a keyboard , 

a controi post disposed between the » 

providing additional functions for use ^ 

polling, savin, edit-t^e ^ ^ 

conventional notebook PC wit ^ ^ „ 

deYi ce comprises a sensor boa ^ ma in board of the PC- Each 
provided with sensors coupling to ^ ^ ^ ^ be 

o£ the sensors is genera y ^ ^ lmpeda nce of 

re garded as generating var.ab ^ ^ ^ ^ 

which changes according to he ^ vQltage 

By applying external £ ° r = che main ooara is varied, 

transmitted from the sensor board to ^ ^ fay 

m a„ipulating the control post. ^ ^ greater 

Basically, the s »°- e ; t ^; e P n P sorboard will be. Meanwhile, 
, the resultant distortion of thes ^ ^ bMrd would 

o rrrpater resultant distor 10 strain gauge 

a greatei f 4-v, 0 resistance of tne slio 

pTO duce a larger variation ^ ^ 

Fig .2 which shows a control a 
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In accordance to an externa, fore. ^ ^ ^ iength L o£ the 
appHed to the sensor boarc £ * ^ ^ ln . la rger 
n A longer control P nSO r board S, 

control post. F) aga inst the sens 

( or said sustained force a grea ter 

sensor board . ^ — » ~ 

— r:r r jt^. . — - 1 post 

external force. ^ nnt rol device. 

cr eate a .ore sensitrve ^ of cons traints on tne 

As to the prror arts, ^ control posts « 

thi c*ness of noteboo, ^ q . control de-* 

— written — — 

according to the p q1 pQst . 

increasing the length of 

Summary of the Invention cont rol 

+- invention is a 
The £lrst aspect of the b ^;;; aving af i rsttnrou g nno 1 e; 

devl ce, c-prleln,: a sensor «^ tMn4l apost, 

at feast one first sensor, dxspos^ ^ 

having a first end and a ^ ^ ^ extended 

to tne second end of tne po . wh ^ ^ stopper 
through the first through hole y 

,, sensor board. nt invention further 

Th e controi device of the J ^ ^ ^ the 

ocprises at feast one second sens ^ ^ „ ther 

— T rthrrr^ of the sensor hoard in varrous 
thereby detecting the d ^ ^ 

M orientations. d the periphery o 

The first sensor is disposed ^ ^ are 

asse^iy region, where the senso ^ . gap 




hetween the sensor board - is . control 

The sec ZZ>st°J^ 

device, comprising. ^ UMt one £irs t 

. spacer, having a second ^°ug having . £i rst 

j sensor boara, a ^ 

sensor, disposed on the dispoS ed on the second end 

er ,d and a second end,- and the first and 

° f the po :;;r;: n h oTes p ; «- «»* - - — is 

the second througn sensor board, 

disposed between the stopper and ^.^ a 

Th e first sensor comprises n o£ t he sensor 

resistance that varies accordrn, to a drstor 

board. present invention further 

The control device of wherein the first and the 

^prises at ieast one secon^ sense, w ^ ^ ^ ^ 
second sensors are perpendicular y ^ ^ 

thereby detecting the distortion of the 

orientations. dispoS ed around the periphery of an 

The first sensor » ^ board , the spacer, and the 
assembly region, where t ^ extended 

stopper are connected Th ^ ^ 

through a gap between the sens notebook PC , 

~^+- of the present invent j-u" 
The third aspect of the p & fease 

5 r;;:: ^ ^ 

device, wherein the control device h^s. ^ ^ ^ 
. tirst through hole; a spacer, sorboar d; apost, 

having a first end and a sec ^ ^ 

30 end the second through connecting to the second 

control post region; and a stopp ^ first 

end cf the post, wherein the post i P ^ ^ ^ 

and the second through hole by the 
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is connected between the stopper and the sensor board; wherein 
the control device is disposed on the base, the post is extended 
outwardly the keyboard device. 

The first sensor comprises a strain gauge having a 
5 resistance that varies according to a distortion of the sensor 

board. 

The notebook PC of the present invention further comprises 
at least one second sensor, wherein the first and the second 
sensors are perpendicularly disposed to each other, thereby 
10 detecting the distortion of the sensor board in various 

orientations . 

In the notebook PC of the present invention, the first 
sensor is disposed around the periphery of an assembly region, 
where the sensor board and the stopper are connected. Wherein, 
15 the first sensor is further extended through a gap between the 

sensor board and the stopper. 

The base comprises an opening, connecting the sensor board 
to the base with the stopper disposed in the opening. 
Alternatively, the sensor board may be connected to the base 
20 with the post extending outward from the opening. 

The fourth aspect of the present invention is a notebook 
PC, comprising: a main body, having a keyboard device and a base 
inside, wherein the keyboard device comprises a control post 
region, and the control post region is comprised of a control 
25 device, wherein the control device has: a sensor board, having 

a first through hole; a spacer, having a second through hole; 
at least one first sensor, disposing on the sensor board; a post, 
having a first end and a second end passing through the first 
and the second through holes, and extending outward from the 
30 control post region; and a stopper, connecting to the second 

end of the post, wherein the post is passed through the first 
and the second through hole by the first end, and the spacer 
is connected between the stopper and the sensor board; wherein 
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the control device is disposed on the base, the post is extended 
outwardly the keyboard device. 

The first sensor comprises a strain gauge having a 
resistance that varies according to a distortion of the sensor 
5 board. 

The notebook PC of the present invention further comprises 
at least one second sensor, wherein the first and the second 
sensors are perpendicularly disposed to each other, whereby 
detecting the distortion of the sensor board in various 
10 orientations. Wherein, the first sensor is disposed around the 

periphery of an assembly region, whereabouts the sensor board, 
the spacer, and the stopper are connected. In addition, the 
first sensor is further extended through a gap between the 
sensor board and the spacer. 

15 

Brief Description of the Drawings 

The present invention can be fully understood from the 
following detailed description and preferred embodiment with 
reference to the accompanying drawings in which: 
20 Fig.l, 2 shows a conventional notebook PC comprising a 

control device. 

Fig. 3a, 3b show a control device according to a first 
embodiment of the present invention. 

Fig. 3c shows an assembly for the sensor, the sensor board, 
25 the second surface, and the stopper. 

Fig. 4a, 4b show a control device according to a second 
embodiment of the present invention. 

Fig. 5 shows a control device according to a third embodiment 
of the present invention. 



30 



Detail Description of the Embodiments 

Fig. 3a is an exploded view, showing a control device 100 
according to the first embodiment of the present invention. 
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Fig 3b is a section view, showing the control device 100. The 
control device may be disposed on a base, wherein the control 
device 10 is comprised of a post 20 and a sensor board 40. 

The sensor board 40 is comprised of a first surface 45, a 
second surface 47, and a first through hole 41 that slightly 
larger than the post 20. The second surface 47 is further 
disposed with sensors 43. The post 20 is comprised of a first 
end 21 and a second end 22, and the post 20 comprises a stopper 
23 at the second end 22, wherein the stopper 23 is larger than 
the first through hole 41 in radius, thus forming a second 
assembly surface 23a, which is facing the first end and 
surrounding the post 20. As in Fig. 3a, wherein, the post 20 
passes through the first through hole 41 by the first end, and 
extends upward from the sensor board 40, the second assembly 
surface 23a of the stopper 23 is adhered to the first assembly 
surface 40a of the sensor board 40. There is preferably a gap 
between the post 20 and the first through hole 41 for a slight 
radial displacement of the post 20. 

As shown in Fig. 3c, the sensors 43 may be placed on the 
second surface 47 of the sensor board 40 according to the 
sections of oblique lines, surrounding the periphery of an 
assembly section of the stopper 23 and the sensor board 40. When 
applying an external force to the post 20, the stopper 23 is 
affected to twist and distort the sensor board 40 . Consequently, 
the sensor 43 produces a variation of the resistance thereof 
according to the distortions of the sensor board 40. 

Moreover, as shown in Fig. 3c, the sensors 43 may be disposed 
according to the region surrounded by the dotted lines. The 
sensors 43 extend to the assembly section between the stopper 
23 and the sensor board 40. Furthermore, parts of the sensors 
43 may further exceed the assembly section, whereby the sensor 
is not only adapted to sense the distortion of the sensor board 
40 according to an external force, but also a resultant pressing 
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force applied by the stopper 23 against the sensors 43. In this 
manner, the control device 100 is provided with higher 
sensitivity. 

As the control device 100 is installed in a notebook PC, 
it is placed on a base 30 under a keyboard device. Fig. 3b is 
a section view of the control device 100 of the present 
embodiment. The base 30 is comprised of an opening 31, wherein 
the size of the stopper 23 of the control device 100 is smaller 
than that of the opening 31 in radius, the stopper 23 at the 
second end 22 of the post 20 is disposed in the opening 31 of 
the base 30, and the sensor board 40 is placed upon the base 
30. in this manner, the length of the control post 20 can be 
enhanced without increasing the thickness of the notebook PC. 
in Fig. 2 and 3b, the control device of the present embodiment, 
the control post 20 may be increased by tl, which is also the 
thickness of the sensor board. Consequently, corresponding to 
the same external force, the control post 20 may result in a 
larger torque, and the sensitivity of the control device 100 

may be increased. 

Fig. 4a and 4b are respectively an exploded view and a 
section view according to a second embodiment of the present 
invention. Referring to the Fig. 4a, the difference between the 
present embodiment and the embodiment in Fig. 3a is the disposal 
of a spacer 50. The spacer 50 is comprised of a second through 
hole 51. in assembly, the post 20 is extended outward the second 
through hole 51 of the spacer 50 and the first through hole 41 
of the sensor board 40 by the first end 21. Wherein, the second 
through hole 51 is slightly larger than the post 20 in radius 
for forming a gap between the post 20 and the second through 
hole 51 for a slight radial displacement of the post 20. 

The sensors 43 may be placed on sensor board 40 surrounding 
the spacer 50. As an external force is applied to the post, the 
spacer 50 is forced to twist the sensor board 40, and the sensor 
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board 40 is distorted thereby. Consequently, the sensors 43 
detect the distortion of the sensor board and produce a 
corresponding variation of the resistance thereof. 

Moreover, in Fig. 3c, the sensors 43 may be disposed 
according to the region surrounded by the dotted lines . Wherein, 
the sensors 43 extend to the assembly section between the spacer 
50 and the sensor board 40. Furthermore, parts of the sensors 
43 may further exceed the assembly section, whereby the sensors 
43 is not only adapted to sense the distortion of the sensor 
board 40 according to an external force, but also a resultant 
pressing force applied by the spacer 50 against the sensors 43. 
In this manner, the control device 100 would be provided with 
a further higher sensitivity. 

As the control device 100 is installed on a notebook PC, 
it is placed on a base 30 under a keyboard device. Fig. 4b is 
a section view of the control device 100 of the present 
embodiment. The base 30 is comprised of an opening 31, wherein 
the size of the stopper 23 and the spacer 50 of the control 
device 100 is smaller than that of the opening 31 in radius, 
the stopper 23 and the spacer 50 are disposed in the opening 
31 of the base 30, and the sensor board 40 is placed upon the 
base 30. In this manner, the length of the control post 20 can 
be increased without adding to the thickness of the notebook 
PC. Refer to Fig. 2 and 4b, for the control device of this second 
embodiment, the control post 20 may be increased by tl + t2, 
wherein tl and t2 are, respectively, the thickness of the sensor 
board 40 and that of the spacer 50. Consequently, corresponding 
to the same external force, the control post 20 may result in 
a larger torque, and the sensitivity of the control device 100 
may be increased. 

In the above-mentioned embodiments, the sensors 43 may be 
alternatively placed on the first surface 45 of the sensor board 
40 with the through hole 41 surrounded (not shown) . This is a 
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simple replacement, and the detail descriptions thereof are 
omitted. 

Fig. 5 is a third embodiment of the present invention, 
showing another assembling method for the control device 100 
5 and the base 30. In assembly, the sensor board 40 is placed under 

the base 30, whereby the stopper 23 and the sensor board 40 are 
disposed under the sensor board 40 together. The base 30 is 
comprised of a first surface 35 and a second surface 37, wherein 
the post 20 passes through the first through hole 41 by the first 

10 end 21, and stretches upward from the first surface 35 of the 

base 30. The first surface 45 of the sensor board 40 is adherent 
to the second surface 37 of the base 30, and the sensors 43 are 
placed on the second surface 47 of the sensor board 40 with the 
first through hole 41 surrounded. In this manner, the maximum 

15 increased length of the post 20 may be up to the sum of the 

thickness of the base 30 and the thickness of the sensor board. 
The sensors 43 may be further extended to the assembly region 
between the sensor board 40 and the stopper 23 (not shown) , 
whereby the control device 100 is provided with higher 

20 sensitivity. Additionally, the sensors 43 may be placed on the 

first surface 45 of the sensor board 40 with the through hole 
41, and also, the sensors 43 may be extended to the assembly 
region between the sensor board 40 and the base 30 for higher 
sensitivity of the control device 100. 

25 While the invention has been described with reference to 

a preferred embodiment, the description is not intended to be 
construed in a limiting sense. It is therefore contemplated 
that the appended claims will cover any such modifications or 
embodiments as may fall within the scope of the invention 

30 defined by the following claims and their equivalents. 
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